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(54) ULTRASONIC PUNCHING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To properly punch a work In 
an impact reduced condition. 
SOLUTION: A die set 2 and a punching driving 
mechanism 3 are arranged on a device main body, and 
an output part of a raising-lowering driving source 3b of 
the punching driving mechanism 3 is connected to a 
movable base 2d installed on a fixed base 2a of the die 
set 2 so as to be raised and lowered, and a resonator 5b 
which is joind to the output end of a vibrator 5a to 
generate ultrasonic vibration and has a punch 5m on the 
lower end, is arranged on the movable base 2d in a 
vertically placed condition. A die 2c is arranged on the 
fixed base 2a of the die set 2, and when a work is cut by 
operating the punch 5m so as to vertically pass the die 
2c by lowering driving of the punching driving mechanism 
3, vertical directional vibration is generated in the punch 
5m by ultrasonic vibration of a longitudinal wave, and 
both of energy when the punch lowers by 5m and energy 
of the ultrasonic vibration are made to simultaneously 
act on a cutting part of the work. 
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HUB] 7-ft«»©d>ft(,»ttMI'tti«!HC}Tfttt 
<. 

5 b *«B»ttWClWT*-76i. #4 Hz » h 2 ©HE 
•<-X2d±K:^2c%®gL. ;0*>*K«l»» 

ifi^StfgSbK: J: •) * > * 5 m«c±T»filOffl»t«afe s 
•tt. ^-^©WSfSB^tCiJO^SmTPf-rSi*^ 
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■»KJ:0^^ty^t±T3jnaiKff*at«iW'4 

[OOOl] 
[0 00 2] 

t,fcfc©#fcie>ttrc>*. 

[000 3] 

mc^tf^0t?&< 1 fB*^&£©W»£iE«K:JT 
[0 0 0 4] *CT\ CO»JI3tt, #>*±^<t©tT 

[0005] 

[fW*i»*-r*te«>©*S] co»wtt. sg*f*± 
mc&£ <* *it*»c # > * 

KRBT*-j6n h©@5E^-*±CC$f-f£R 
BU ^>^>ya«©#HHKttKJ:r)^>^4y-fi 
±T#fa fc S » >»fW * C £ r 9 - * * WKT 4 <h 
*. fitt-ffr 6 ft^Sfi^ $ ft fct^©fi«ttfifl[|K: £ 
0#>*fc±T2«l©«tt*»£U 7-*©W»BI5# 
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C©«fiSKctnK, 7~*©ftKB$fc:. 7~*©SJi&rS5 
[0 00 6] 

[SWcOHSfeCDJBffl] C©*»^fi8tt, M*.ttH5(CCT 

«»©»&'< *~>Wa£W0Tfc9, * - > 

10 WaJ:0»tf*WBWoaWb©7--^Wi©ftWlH» 

wecarci^fe, B5r»tt^«8Wc*«»wttlB 
©?f lt£^ L . &B$tt 1 «^©^K 1 a ±CC y -fe v 

iaB**/<>^ai» htBJIor**. h 2 

tt, X«la±fcKHStiSl3£^-^2ai. 
20 ~*2a±teRB3ft/c^#7^2b©±®<fc9J:# 
K^fflSn^^-f 2 c J:0±*ecfl[K«tt«'CHS^ 
. -^2a±«C#BflI86CCtt*ffW6n^pItt^-X2d 
£*0M.Tl>5. !3£^-X2aW, *V#r^2b© 

* 2 bRVtH K#X h2 eK7»l/fttr»ttlKcBtf 6 

3tt. d^fc? h2©f^r«H*fln©*«l a±(C 
B»6n^Xft«3a&, 3t»#3a±fc:BWtfW&ft 

fcJMMHHfc lt©xt > #3 b 
30 *. 7-*fl3&«flt4tt. y-f-fe? h2©*flH*t«a 
#{* 1 ©5£« 1 a±KR»6hfcXY^-^4 at, 
XY^-^^aOffl^WKKO^eti^cr--^*^ 
y4b££W0Tt>S, 7-^*^*4 btt. XY:r- 
^4a«J©H3EW*;I/y4c<k. C©HJ0*J#-«>*4 

*;l/^4di*«l*r^S. nIIMB*Juy4d«7-^ 
*#-^6t»Rr5fc«>©ay ^u^-4e*WLr 
pJttlW^^4d±K:tt7-^1f^-^6^CD 
40 fc6ffiffl!CCSWti/cffi^6a«ffiJ*L/cttfiS-CpIB!llJ* 
JHr4d±fcttJH"*«-f F#X h4 fOM«S»fett 
J8-CfitB*ae)l/fca«C % P?* 4 e £7fc¥-;£[a] 
CCi5t3f9 0* H<Eftf¥-r*CiCCJ:0, P»*L/'<-4 
e O j«BS^ 7 - ^ It #- jr 6 <0fflLbfiWc»«3 tifc« 

bK^LT9-^*#--*et^nWB*iudr 

4d±(C@5£-r^-^, Ov^U^-4e*±KittiJ! 

e 7 - ^ 6 Off ^03856 b e>StJK L 

T_hfE7 — £U*#— ^ 6 ©pIttWJ^;l/^4 d ±CDHj££ 
50 MftU 7-^^-*6^©ft^6a*ftS»tyfe«- 
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<* 1 tt-ecDrtSBK: v ^ * o n > t a - *4fflilfcMffl« 
*fc, ^2c(m^*->WalC:fc 

6tirfc9. y-f2c03J5feD^««»2c~lttH6© 
d^K^T J: 9 KWIBPWc r©tt&*gWd J; OrtflJ 
Ctftgf 5 Wit # > * 5 m t ±TCCtf S S 5 t Z 5C 
>^ 5 m iT*Ltti> J: 0 KiTfE©* y r 5 £J&S 
TSJ:5K:&r>ro£. 

[0 00 7] H2tt«riay-f-b9 F2 t a 

xrvy>^3b©fXF>ci^F3c« 
J#ft3a**©J^J:9T#K:RiU"*©3a*63 a 
JrOTtfec^ffiWetfaF^n? K3 c©T»K:K#-( 
-fe* h2©pJtt-<-X2dcr)a«S i &fi^L/r*S. «J8b 
^-*2 dtt#4 Ftf* h 2 efcffiijKffllg^Stifc 
^vS/*2gftHEtt«r*b, ^?2/*2giH3E'< 
-*2a<f:©[I8K:fcor, HA FtfX F 2 e Kit* pJSft< 
-X 2 d CC±|0l*(O»ttA*^it -S3 ^oux^y >^/<D 
J:5ftWtt«tt2htjHK«»Lr*«. tttc. C©5¥ 
tt8IW2 h »xr-> y >#3 b CcH*©E*£»ttt&II 

cc, pjtt^-^2d*Sfir«T'rsrs©*i»±'r* 

5ttSlb?-5 a©m*»KH^Otai;rH*ltt«tt:H» 
(Cff68ftft4HM5b**U C©«fflB5b*#-f 
•fev H2<D^I6^--^2da>±HCCSB5tifciatt<D* 
cec±#<fc9»AU ^£85 b©T¥85©*HS 
H©-»«:TO««:* * F SftfcHIO Jh«>ffi5 e £TiJB& 
"<-*2 d©TffifcRH3tifc*->#-f F5 flcBfo 
StlteH0±»?L5gfcrt«(hW« (^3#M) 
K. ^S5 b©^X^gp©^MStc^S$n/c3tHp 
»5 h®7 7>^^5 c©Jt»S«:SW±«>6ti 
fcWBlKJRSl/fcttK, *Jb#5 cK#/*-5 i £0?F 
©faCClMSU *><-5 i*Q£»W5h*S»rsC 
£«:J:0> *JBS5b**wu*5 cKH0±«>Lro* 
t*Ktt»±»UfclB«#tt!BK:RO«tfT**. c© 
*|gS25 btt. #/<-5 i<WKf?L5 j. *W5cO 
rtSPILS k&tf Bfffir<-X2 d©»tf?L2 h©rt»%«ft 
SftMfeffirSilLro*. *fc, «JS^5b©*->a5 

>#>( F5 f ©T»CCBFfJEIHH«:ar»J#SshfcX F V 
y/<5 n©»tf7L5 p©rt»ccjfc^««rfil«Lri> 

S. JJBM5b*^*a#*y5c«5^3a 
{CK&B3tt/c±T#fi©#^ FU-;l>£CtifcfflSfli£ 

IBS tiro*. XM9'<5ntt. F5f© 
T$BK£t&3ti/t#>f F#* F 5 q(clMMR«3tiftJ: 
§jx f y t t x cft©T8MclS£<*ttrrtS£isi 

5 s *JBfiELfcTSI* F y ?^'5 t t^ffiH. 
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A F5 f K0flJSti3ffciRS7L5uCCiRSStifc3-f^ 
:/ y > *©<£ 5 «c»ttBH* 5 v #±§Jx F !/ » 5 r CC 
Tfilt©Wtt**4it, ±WJ* F y *><5 r ©TMW 
F#* F 5 q©T«J:0«&«:*Hjr*»«ca»l/fc 
ttfir, ±wx Fy vO±mt*-ytf>( F5 f 

(DmOTWtOWMZtfJ Ftf * h 5 o. <hrtgfl£fffl5 s 
©T® £ ©raters tifcRBH a <fc0 /J^j£©Br50fflPB 
(DMbWLtl^iWc, SiiSS5b©#>*5 
mtfTtJX F y tte^a3tifctf>*2Stf?l5 w 
10 4±T«c»|£LriJ0. »ttfiW5v©Wtt*J:<).fc* 
F y 9./<5 nCc*©T*<fcO±fiI#«:ttiiL 
6ft*<t k ^Fyy^5n^Wtt»tt5v*Effl-rS<t 
ftCC#-f F5qCC*rtStitt^6±»br*-> 

*m F5 f fcsjftraasr. #>^5m3W#>«tf 

5m- 1 «06©dS«:^"rcl:^CcSSa a D^^->WaCC 
feWSf*W«»Wc©«Br«Wdi»l£Lro*. * 
fc % y^2c«7~**;l>y4b±©7-21f#--*6 
J:0TttK^bfe«^RB8tiro*. ^86^-5 a 
20 «H^fl^^S^6m«€:^Ur«Wfcm«W^ 

b«, fi»fttWlt*Wt*^*>ft£©<k^4 
CcrSffi)^5 a^6U*$tifciB#»®ttiBf3e©ftfi 
H««rftfB-rs»«ccttor*j»}\ ^-©fi/JMSlWiiH 

j*lf lCc^gR5h^iIgb, C©ft/J«ttWBjS[f 1 
«fc 0 T»©»NBHMU f 2 KB 0 ±«6ffl 5eii0 
30 ±«&a5g£©8M»»*:E{SU C©«/Jn««i««^[ 
f 2 J: 0 TAOftAWHMlia f 3 fc#>* 5 m«KK 

[0 00 8] H4«7-^^;U^4bi7-^^^-^ 
6i©rtffl«JS*mL. 9-^^Jl/y4b©pIItt(B*JU 
^4d»inR©^?VA'4g(c±#J:0}fAL^:^ F 
F4 f «*U F4f ««©±«J:0H 

*«:SaW-5»*?HMB*^y4 d©±ffi(ca?5Stffc 
tB«c«*tttf6tirc^6. C©^^V^4gJ:0T^ 
ic^ffll/ fctf-f F#^ F4 f ©ftflSBWtt, HS«*^* 
40 4c©±ffi«CJ5flE3tifciStf?L4h©Ji»CCl*A3tir 
04 4*cc % B»*^y4cCC«©MIJ:Qtttdft 
/c^G4 irSSiBLr^So »W?L4h©JSffi4^9S/ 
a4g©Tii©Hm oItt«J*^y4d«:±fiI*© 
5*14^^^. S n A )\>* 1 y > ^© <fc 9 «Wtt8Nt 4 j * 
#-f F^F4ffc*HKI»Lr*«. C©5S14gttt4 

j ©wtt^cto fc**ftTrt*©»***5nw*Ay4 

dtC±^J:0T|Sj^K:*nA6ti*<i: k ^J/*4g» 
ttW4 j JfeElffi-rSi^C, pJ«MB*^y4 d**^^ 
^^4g^/M/r^f>f Fd<XF4 f K!grt3ft&#e>T 
so *©T»ifi*r^yJ/*4g^jScfa4hK:»0. 
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<D®*mwMRmeuyir lw<-4 er@5£3h*7- 
6 TW*#-*6ci, Ch©±K:lrfc 
£tottt»rH*(ClS£S ftfc±W*#- * 6 d 

2 HTM i i U T©l?o a 0 ^ * - > t^Mf *> 

1fi&©v*>h8B6e*WLTl>*. v^>hgp6etc 
tt±T«:Ua-r*tt«©«3l?L8 ft««ur*&. v 
2 > h SB 6 e ©)§H tt±«JlJ-# - * 6 d <D±ffi <fc 0 T<4 
©nflS86 s iOTJBfiELT**), ^©00356 gCcttv^ 
>haee*HtoJ:5«:EKStifclB«©y-fatffl 4 e 
h«r»«Lr*S (S5#M) . TffJ**-»6 cOi 
ffi«Ctt % ±§JU*tf- * 6 d ©Tffli ra9fl**©«B 19 
H*9fiM-**?l»B i<h, ±«^#-*6'd©y-f9 
tm6hK:±TfcK£*ftfc#-(*;r?l6 j t s C<0# 

jmme j ««;ii»6 i t&mtmicmmtzfam 

*4/^4 d©±ffi{c'^»Sti/ca»©14iB««>3eB4 k 
ffliJ-?tf-*6 c £±Wtf#-*6 d£TM*fcflteS*i 

Ccr«»S*i, ft?l@&©&?l^^9#;UtJ;*K ft 
3l»*^Lrft5lfL6 f «:»3W*»*-r*. C©H& 
»fi8©«£. 02rC7STX h 'J n^m^U 
ri^Wtt»W5vBBI4W:^-r7-^#-*6%± 

*«:f»L'ct>a»tt»tt4 j j:ot«n»»tt*«rr* 
<fc5«:»5£L/t:aa. 

[0 00 9] Ucd^t, COlOt^SOflHHc J:ti 
« % Hl«:jft*"J:5ec, XYf— ^JU4a#ttJBtt«K: 

. ;U^4bJ:97-^*#-^B*K0^OTSgB*#l 
51-©@^©7-^t&Xf—^3>(Cg^, ^©7-£ 

tifcStt 6tifcH^©«9?L*90r±«I^#- * 6 d 

TSo C©7~*W©&4E3ftfc7-*^tf-*6£* 

*;U#4 b±£&fitiU 7~*1ftf-*6©{i®fc«>?l 
6m^7-^^;uy4b ©{iB&tf>3?l§ 4k(C ±^<fc 0 
&£3tK\ 7~21f#~*6£7--**rt>#4b±fc: 
fiUBSw&oriSttu n»*u^-4e*-^«:@e 

»f¥Lr. «7-^»#-*6*7-^*>uy4b(C«^ 
HSLfcfftfc. WfSl b ©135*©^ >X-f**£tf 
W8P*B8^^^03>^ a -dr©y 



(4) «fHT9-57B96 
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B<b7-^^««4<b^>^>^ig«l<a*3RC>'fiW 

8#B»k!)|ISBBOft3INMn0ttiL«m\ 7-* 

3^7-^*#-df6«:ft?|fi^3hfcttB©**, MB 
SSB8^XYf—^4a©ttft*BateS*r. XYf* 
-:/;K a©ffl*»#H 1 ©6«*6^«:Bf5aai» 
»UTff±U 7-**;I/#4b##>(2c©ti;frfi© 
HHCcfWBIbfcttarttfi'rsi^K:. 7 
10 6^^2c©±*{c(6HfflUfcttfflr(4BL, «2c 
©«±CC 7 - ^ W©*«W-BMMa«a^- * - >sWftB 
T£. MBBB8«^miIBoafttlCIMi 

B©wos^.%ffi^ xri/y^ys b©fxh>o^ 

F3c#M«l/C % *^**h2©*Tirt-X2dMB 
2 (c^iJ?|RKfiffl^6T»Httfl[B«:TI»**9* 
SJSPSB 8 #0 ^©a*ttftM©ttff «HMS # 
a«CWRW«cx*;U4 r *tt»l/-C»*iF&a 
KB««86»4«4S1* &£85btffi#i^Hit<:ft 
Jg-rs..5l*«<pJ»^-x2d©T»«:j:0, 136© 
20 aHKSTcfc^CC, TfflJ* h y t©TM#7~* 

n t 7-*tf#-2 6 £©Bta£totfffi<br*©lfflK:R 
£ftfct^<fc&ofc»OC, x h y 9 /<5n*T»«:W» 
l/Tl>*WttW#5 v©»14#7-*tN<-*6£±;fr 
fc<wuri>*SWt»*4 j©J»ttJ:*)fc*<BSEl/r 
$>2>frh, iI6©bSCc^-rJ:^Cc, Xh'j9'i5ntf 
7-£*;U#4 b{l«©#ttStot4 j ©SitfeftfcCiLr 7 
-9V#~*6iT1itcWbTl1Z. C©7-*tM<- 
^8*JffUTtf6*aS9Sr, 2 c#7-*1f#- 
30 ^6©^^3ltf?L6 j . 8hCCT*<fc0Aor±*K:tt 
t^r-7^> hg|J6 e©±®J:0T{4rnflgP6 g©rtgRCC 

2 b©±B«C*Wjt»6ti*. COT«l*#-*8 
y>f*f f ^2b(CS»±»6hfct«Brtt, $42c<D 
®±U<DJ)m> 7 - * Wfcfctt * ->Wa ©ft 
^tS95W c ©TWC S 3&»* A:»mfiXk(c9S 

Lr^*. S6«:3l*IBl<niifc^-x2d©TB«:<t 
0, H8©cHCC7nrJ:^«c % Wf-f2bTW± 
tobtitcy-WX-ZS 3WSM48W* 5 v ©5Wt*(ctS 
40 UTXh 'J y^Sn^HW. C©XhU^A5 n 
jW*UBf6*i*98'C 1 06©dSCC7n-rJ:OCc, ft 
SS5 b©jB8»©#>^5m©XI**«X h »; »/<5 n 
©5^>^i8Cf?L5w*9^r^ h U »^<5 n©THJ:0 

b/d^k: ^ -f 2 c ©7J5fe i 5pffiawccffl*>© ^ y r 7 > 
XtJHr±«»#-*8 d©DflSI56 g©rta$-C±T(Uf 

50 ^5mi^ 2 ci©tf*9rl(ft^^->Wa©WW. 
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)\>*ftom-fiifimmm<. ©-c. *>y5m©Ti!3i-rs 

S!p a a ^-i'-> i S:®WK:fT^»< Ci*ir#i. C©fTti 
ft*#3S7 UcB$.STpJ!fj-<-* 2 d OTTOKKttBK 

8i)^-x2 d#06©c0&c^irT&iKg{igfr<b06 io 
© b a~ a 0£&r 0 2 k^t ±#9Bg<as^ i±^o 

i>?#-f6±.<0'<X®m&'ii>-> : $:?'( 2 c©g±(C 
ff-CWrSCiKJ:!). *>*5m©#-f2 c£©± 

T*iSjr©tftai,>-C'7-*w*>e.^©i!iia^f->« 
n^a*. c©fT^^tx/cKD a 0 ^f->*v^>hSB 20 

6e-CTMIfiWJ-SC&*«*)ii'r. *L,T. 9-*W 

i. «BSP8H8*JXY^- TVMaOHtfjgBSMSIlK:^ 
TtBJBttBKSWU-CfMiC. COKSttCfcHT. Mff 

- * 6 £-7 - 9*)\,if4 b i: *) m>)ftLXim 

*»ljW)7^>«tt^f-! ^ HA/Xjr 

»*-rsi*K. o 6*<7- {ram*?— 

isa >±«CB*>tlfc7-^ h U-fJbKSigLTBl»fc& 30 
fc. *&«©*4>;M»***7»ft?rS&. MBS 
B8iWteKHB©«9lff±«0»«m». fT*>Si*>ft 
/<:$»©».&''* * - >©-£-*i^*i#7 * 6 * 

TiRW^n. itfc©9-*w©so<*->©fT*>i£s 
© 1 ig#*rr-f s. 

[0010] COBttBgBOflte. H 2 {Oft* J: 5 tC. 

abb 5 b zmimm&Diam 5 h rum o ±«t> 

®5 e-CBBftttBtcfiMU ^WetfkDB&t*** 
5c. ir-X5d. */<-5 i. nJi!r<-X2d. 40 
•J »/<5 nft£©»<£Slsa*»6fitl,T*S©-C. fttig 
5 b -COiBflFiSfittOi+^tJjO? 1 5 mtcfttpg 
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S5 b©@'3±ftM5 e F5 f OB 9 It* 
?15 gKflJgl£&-rS££K: > ft^S5b©3m§(55h 
SrigittO^-X 5 d©l*iaPKgtf±»6ftfcttffi«aRS: 
l/> $--X5dCC#M-5 i fcHft-OtaDrBISLr. 
^«8»5b*lt««ttMW:B»)WC**©"C. ftJiS 
5b©atg*il55±4ia<J. !jOf5mi?-f 2 c £©<& 

bjeb©j:5(c. 9-*w*wK-r*Bfr*»6W»ietft 
fcmti»> mwtamim.2itm> mmssm 

*»£T*fc«&©B«Wftx*/l'¥*f5tfrr ZctifiV 

bfc©-c. ipffii/';>i^stt«*ttfflufciS£<fc*)«> 
flSBB#BBrBW&SB*IMJ*SSKf» S C 4 ifi 
r*4. ft*. 7-i'«Sa£->-h«^©iffi 1 £|g«>£ 
fiSySfl§©?5*/cttffirfcjlffl-c#. ttCl-ttLXS: 
RttZ&mtZt&giii, XYf-^4aKfUT. * 
-f-fe 7 h 2©£««:fiRW©ai»)ttJl/»»4**K0.« 

HSlil*5 a©ffl^tc&«5 b«B&B£UfcWdg 
BTfiLTSMBUfctf. A1685 b iB«KF5 a £©r<fltc 
iflffl^-X*4ttfflL'C#>5 t 5m-C©SIW&H'«rS{b 
StfSCtfcpJfirc&S. C©*H^-X*Bl/2» 
B»©»»«©fiS >. 7*5-9 

A S fctt$ t Aft 3 ft fcftfc £©^rft3fe©tt»*>6 ft 

*Jt (ft*) *SHbS**«WE«:«eo-ct»&. 
[BBOBBttKVJ] 

[an fmBmMMvzrmm. 

[02] BUBBBOf-f** K MB'Ofai 

5. hao : ^->?>ysga)®«©rtsi5^*^»f®ii. 

[03] IHHte^©^t6S©Ii , )±«>t8ji?:^Br 
B50. 

[04] H^ifiJBSg©7-l'*Jl/yS0 : 7-^-!f!P- 

$©^si5«ji€:^-rBfufa. 

[05 ] mgmmc&m-tz v-9<D-®&f&w- 
mm. 

[06] BKHBMMxmamiflg. 

[MOM 

1 SS*f*. 2 i/A*zvY. 2a HS^-X, 2 
c y-f. 2d pTtti-X. 3 -»0^>i^gKrt5 

«. 3b *rj";>ar (flWBttB) . 4 

5 B«SA>?ai»h. 5 a flsKhF. 5 
b ^HB. 5h Sf#S)5. 5 m 



(6) imW-9 - 5 7 6 9 6 



I® I] 




i ;Hflt;M*. 



5a i&i&f 
5b i^-jRffi- 

5m;flW 



[H2] 




[05] 




